Tyrosyl-DNA phosphodiesterase (Tdp1) (3'-phosphotyrosyl DNA phosphodiesterase).
Tyrosyl-DNA phosphodiesterase (Tdp1) hydrolyzes 3'-phosphotyrosyl bonds in vitro. Because topoisomerase I, a type IB topoisomerase, is the only enzyme known to form 3'-phosphotyrosine bonds in eukaryotic cells, it was proposed that Tdp1 is involved in the repair of dead-end topoisomerase I-DNA covalent complexes that may form in vivo. It has also been proposed that Tdp1 may represent a novel anticancer target since known anticancer agents (e.g., camptothecin) act by stabilizing topoisomerase I-DNA covalent adducts. The importance of Tdp1 in DNA repair is also demonstrated by the observation that a recessive mutation in the human TDP1 gene is responsible for the hereditary disorder Spinocerebellar Ataxia with Axonal Neuropathy (SCAN). Although it has been proposed that Tdp1 may be involved in the repair of multiple DNA lesions, this chapter describes the synthesis and characterization of substrates used to study the role of Tdp1 in repairing topoisomerase I-DNA adducts, and the methods used to study the catalytic mechanism and structure of this novel enzyme.